Utility of three-dimensional reconstruction of coronary angiography to guide percutaneous coronary intervention.
The goal of this study was to determine whether three-dimensional (3D) reconstruction of traditional coronary angiography could optimize the choice of drug-eluting stent (DES) length and number during percutaneous coronary intervention (PCI). Coronary angiography is subject to significant foreshortening artifact that limits the ability of the operator to accurately determine lesion length. The angiographic images of the target vessels of consecutive PCI procedures were postprocessed using a 3D reconstruction algorithm. The appropriate length and optimal number of DES to span each target lesion were calculated and compared with the number and length of DES actually chosen by the operator. A total of 42 target vessels were analyzed, and 3D reconstruction was successful in 38/42 (90.5%) of cases. The results of 3D analysis would have changed operator decision making in six cases (16%): in four cases, the stent chosen by the operator was too short requiring an additional DES; in two cases, the chosen DES was too long and exchanged for a shorter one. In each of these six cases, 3D analysis would have determined the correct stent length prior to stent selection. The optimal stent number derived by 3D reconstruction was significantly less than the actual number of stents per lesion used by the operator (1.31 +/- 0.47 versus 1.54 +/- 0.68, P = 0.01), and the optimal stent length trended less than the actual stented length (27.5 +/- 12.8 mm versus 28.7 +/- 14.7 mm, P = 0.23). 3D reconstruction algorithm of standard coronary angiography is a promising technique to improve DES utilization during PCI.